1. Introduction
===============

Breast cancer is the most frequently diagnosed cancer among women. Although its 5-year survival rate is increasing in recent years due to surgery, chemotherapy, endocrinotherapy, targeted molecular therapy, and radiotherapy, relapses still have been reported in 30% to 80% of patients with breast cancer.^\[[@R1]\]^ The most common sites of distant metastasis include lung, bone, liver, and brain. The incidence of gastrointestinal (GI) tract metastasis varies from 4% to 18%,^\[[@R2]--[@R5]\]^ and adrenal metastasis is also rare.^\[[@R6]--[@R9]\]^ Nevertheless, coexisting solitary metastases to both stomach and adrenal glands are extremely rare. In the present study, we reported a very rare case of metastasis in both stomach and adrenal gland from breast cancer and summarized the relevant literatures. To the best of our knowledge, this was the first case of a synchronous spread to stomach and adrenal glands as the first and unique initial manifestation of metastatic breast cancer.

2. Case report
==============

A 67-year-old Chinese female was hospitalized in our center with the complaints of a stomach and lower back pain, which started suddenly and was progressively increased for half a month in Mar. 2019. The patient had a history of left breast cancer, and she underwent left breast-conserving surgery with sentinel lymph node biopsy (SLNB) in October 2017. Postoperative histopathological examination revealed an original invasive ductal carcinoma (IDC) of grade III (Fig. [1](#F1){ref-type="fig"}) with a size of 2.2 × 1.8 × 1.8 cm. The sentinel lymph node was 3/5 positive (the maximum diameter was 3--15 mm), axillary lymph node dissection (ALND) was performed, and the remaining axillary lymph node was 0/9 positive. Immunohistochemical (IHC) evaluation showed that estrogen receptor (ER), progesterone receptors (PR), and human epidermal receptor (HER-2) were negative. Therefore, it was considered as stage IIb with T2N1M0. Adjuvant chemotherapy based on 50 mg/m^2^ pirarubicin and 600 mg/m^2^ cyclophosphamide every 21 days for 4 cycles was finished in April 2018, followed by 4 courses of 100 mg/m^2^ docetaxel every 21 days. Radiotherapy was administered to the remaining breast and drainage areas. The patient was followed up every 3 months, and there were no relapses until March 2019.

![(A) Enhanced CT scan showing a 5.1 × 3.0 cm, uneven enhanced, rounded mass in the left adrenal gland. (B) Enhanced CT scan showing enlarged lymph nodes in the abdominal cavity and behind peritoneum. (C) Ultrasonography showed a 3.8 × 3.4 × 3.2 cm mass on the left adrenal gland.](medi-99-e18812-g001){#F1}

In March 2019, the patient revealed a stomach and lower back pain. Thoracic and abdominal enhanced computed tomography (CT) showed an uneven enhanced, rounded mass in the left adrenal gland, measuring 5.1 × 3.0 cm, which was considered as metastasis (Fig. [1](#F1){ref-type="fig"}A), with enlarged lymph nodes in the abdominal cavity and behind peritoneum (Fig. [1](#F1){ref-type="fig"}B). The left renal vein and inferior vena cava were normal. Ultrasonography showed a mass of 3.8 × 3.4 × 3.2 cm on the left adrenal gland (Fig. [1](#F1){ref-type="fig"}C). CT-guided biopsy of left renal mass was performed, and histopathological (HE) examinations confirmed a metastatic event from IDC of the breast since same characteristics of the tumor cells were observed (Fig. [2](#F2){ref-type="fig"}A). IHC staining on metastasized adrenal tumor showed negative for ER, PR, and HER2. Ki-67 was positive for 50%. Caudal type homeobox 2 (CDX2), thyroid transcription factor-1 (TTF-1), and melanoma antigen recognized by T-cells 1 (MART-1) were also negative, while GATA3 (Fig. [2](#F2){ref-type="fig"}B) and mammaglobin (Fig. [2](#F2){ref-type="fig"}C) were positive. CK was also positive (Fig. [2](#F2){ref-type="fig"}D), indicating the metastasis of breast cancer. Because of stomach ache, gastroscopy was performed, and results demonstrated a prominent nodule of 0.8 cm in diameter on the surface of the lesser curvature near the angle of the stomach (Fig. [3](#F3){ref-type="fig"}A), and the nodule was excised for pathological examination. Pathology report showed poorly differentiated adenocarcinoma (Fig. [3](#F3){ref-type="fig"}B). IHC staining was also negative for ER, PR, and HER2. Ki-67 was positive for 50%. CDX2, TTF-1, CEA, and Syn were also negative. GATA3 (Fig. [3](#F3){ref-type="fig"}C), mammaglobin (Fig. [3](#F3){ref-type="fig"}D), and CK were also positive. These findings further confirmed that the gastric metastasis also came from mammary gland.

![(A) Original magnification × 200: HE staining showed low differentiated adenocarcinoma in the adrenal metastatic lesion. (B) Original magnification ×200: The tumor cells show positivity for GATA3 by IHC analysis in the adrenal metastatic disease. (C) Original magnification ×200: The tumor cells show positivity for mammaglobin by IHC analysis in the adrenal metastatic disease. (D) Original magnification ×200: The tumor cells show positivity for CK by IHC analysis in the adrenal metastatic disease.](medi-99-e18812-g002){#F2}

![(A) Gastroscopy demonstrated a 0.8 cm in diameter, prominent nodule on the surface of the lesser curvature near the angle of the stomach. (B) Original magnification ×200: HE staining showed low differentiated adenocarcinoma in the gastric metastasis lesion. (C) Original magnification ×200: The tumor cells show positivity for GATA3 by IHC analysis in the adrenal metastatic disease. (D) Original magnification ×200: The tumor cells show positivity for mammaglobin by IHC analysis in the adrenal metastatic disease.](medi-99-e18812-g003){#F3}

Further examination revealed that the cardiac function of patient was normal. The blood test was carried out for tumor mark CA125, which was slightly above the normal range (44.11 U/ml; normal range: 0.0--35.0 U/ml). Moreover, the levels of CA15--3 (8.66 U/ml; normal range: 0.0--28.0 U/ml) and CEA (3.35 U/ml; normal range: 0.0--5 U/ml) were still within the normal range. Extensive imaging evaluations, including digital mammography, breast ultrasonography, head CT scan, and isotope bone scanning, revealed no other metastasis. She was eligible for the IMpassion131 clinical trials, a Phase 3 randomized, double-blind, placebo-controlled trial under treatment with atezolizumab/palcebo plus paclitaxel as adjuvant-therapy. The patient had no family history or other treatment history.

This study was proved by the Ethical Committee of our hospital, and patient provided informed consent for publication of the case.

3. Discussion
=============

Single gastric^\[[@R10]\]^ or adrenal gland^\[[@R11]\]^ metastasis from breast cancer has been previously described. However, to the best of our knowledge, this was the first case of metastases in both locations and a synchronous spread to stomach and adrenal glands as the first and unique initial manifestation of metastatic breast cancer.

The incidence of gastric metastasis from breast cancer ranges from 2% to 18% in autopsy cases.^\[[@R12],[@R2]\]^ However, Borst and Ingold have reported an extremely low rate of (0.26%, only 17 of 2604 cases) metastasis to the GI tract from breast cancer.^\[[@R8]\]^ McLemore et al have also shown a low rate (0.34%) of GI metastasis from breast cancer.^\[[@R13]\]^

The most common histological type of gastric metastasis from breast cancer is lobular carcinoma.^\[[@R5]\]^ However, some cases can also metastasize from ductal carcinoma.^\[[@R4]\]^ Nevertheless, in our case, the pathological subtype of the breast cancer was IDC of grade III.

The common sites of gastric metastasis include fundus and antrum, while such metastasis is unlikely to occur in both fundus and antrum simultaneously.^\[[@R4]\]^ It is generally presented with diffuse involvement of gastric wall, which is expressed as linitis plastica and mostly localized to the submucosal and seromuscular layers.^\[[@R12]\]^ The metastatic tumor mass of some patients is located at 1 focal area, and metastasis is also perforated from that focus.^\[[@R5]\]^ In our present case, there was only a single and very small nodule on the surface of antrum.

Symptoms from GI metastasis are various. Most patients usually suffer from non-specific GI symptoms, such as anorexia, upper abdominal pain, indigestion, nausea, pyrosis, and weight loss.^\[[@R12]\]^ Güler et al have reported that the patient with GI metastasis from breast cancer is admitted with an acute abdominal pain caused by the gastric perforation.^\[[@R5]\]^ Our patient also suffered from stomach ache, but it was not so severe.

Unlike the gastric metastasis, the rate of adrenal metastasis from breast cancer is even lower. Li et al have reported that the incidence of adrenal metastasis from breast cancer is 0.25% (34/13,595) in Chinese patients.^\[[@R14]\]^ Though the incidence of adrenal metastasis from breast cancer is lower, the adrenal gland is the first metastatic site in the uncommon metastatic sites from breast cancer.^\[[@R15]\]^

Symptoms of adrenal gland metastasis are always asymptomatic. If a large part of adrenal cortex is damaged by a tumor or both adrenal glands are affected, they can be associated with signs and symptoms of adrenal insufficiency.^\[[@R16]\]^ Our patient was also bothered by the lower back ache, and the pain was getting worse during the hospitalization. CT confirmed that the nerve was compressed because of the big metastatic tumor.

Most metastatic tumors from breast cancer are diagnosed by routine examination. Wrong diagnosis may delay the prior treatment of the disease, leading to unwanted morbidity and mortality. Therefore, it is critically important to choose a proper examination method. Usually, commonly used test methods are ultrasound and CT. If there are suspicious lesions, we should find a better examination mean. The sensitivity of PET has been reported to be relatively low for the diagnosis of gastric cancer compared with the other types of cancer. However, PET/CT scan has been reported to successfully identify adrenal metastasis.^\[[@R9]\]^ If there is any suspicious state of gastric diseases, esophagogastroscopy should be performed, which can find tiny lesions. However, although the imaging techniques are helpful in differentiating metastasis from primary tumor of metastatic tumor, the specificity of these imagine-based detections has been always an issue. The final diagnosis should depend on biopsy or metastasectomy. IHC staining of mammaglobin, GATA3 and gross cystic disease fluid protein-15 (GCDFP-15) is used to help diagnose metastatic tumor from breast cancer. Those are breast-specific antigens, which are accepted markers for epithelia of breast origin.^\[[@R17],[@R18]\]^ GATA3 is reported to show a high sensitivity for nodal metastases and distant metastases, which is superior to GCDFP-15 and mammaglobin in identification of primary and metastatic breast cancer.^\[[@R19]\]^ In our patient, GATA3 and mammaglobin were positive both in metastatic lesions of gastric and adrenal gland, while the ER, PR, and HER2 staining were negative. Such findings were consistent with the IHC staining of primary breast cancer.

The purpose of recurrent and metastatic breast cancer treatment is to improve the quality of patient' life and prolong the life of patients. Currently, there are no guidelines for the treatment of gastric metastasis or adrenal metastasis from breast cancer. There are even no guidelines for patients with simultaneous gastric and adrenal metastases from breast cancer. Systemic medical treatment is the main therapeutic regimen in most metastatic cases, such treatment should be given based on the hormonal receptor and HER2 status of primary and metastatic lesions, and general medical condition of the individual is also a key factor when making the therapeutic decision. McLemore et al have reported that surgical resection for the stomach actually does not have a significant impact on survival.^\[[@R13]\]^ However, surgical resection may play a role in palliative care for relief of symptoms, supportive care of the patients, or emergency situations where acute abdominal pain occurs.^\[[@R4],[@R5]\]^ A single centre retrospective study by Maher et al has shown that among the 35 cases of gastric metastasis from breast cancer, 4 patients receive total gastrectomy.^\[[@R4]\]^ However, it is very regrettable that they have not reported why these 4 patients receive total gastrectomy, and we could not know the outcomes of these patients. Similarly, systemic therapy is also the first option for the adrenal metastasis from breast cancer. Several studies have reported that adrenalectomy for solitary adrenal metastasis results in a better survival in some patients, while such beneficial effect is only found in adrenal metastasis from colorectal cancer, lung cancer and gastric cancer^\[[@R20]--[@R22]\]^. Yoshitomi et al have reported a patient with adrenal metastasis from breast cancer, who receives adrenalectomy, followed by toremifene treatment as endocrine therapy, and this patient has 28 months of progression-free survival after the operation.^\[[@R23]\]^ Recently, some authors^\[[@R4],[@R5],[@R12]\]^ have advocated laparoscopic adrenalectomy (LA) for patients with solitary adrenal metastasis, while LA is limited by the tumor size. Usually, surgical excision is recommended in the situations as follows. The metastatic lesion is solitary and can be removed or well controlled; there has no metastasis in other organs; and the patient is generally in good condition and can tolerate surgery. For our patient, there was no chance for surgical excision because of not only the gastric metastasis and adrenal metastasis, but also the enlarged lymph nodes in the abdominal cavity and behind peritoneum. Therefore, surgical excision could not improve her survival.

The median time between breast cancer and initial gastric metastasis is 5 to 7 years.^\[[@R24],[@R25]\]^ Kim et al^\[[@R26]\]^ have reported that gastric metastasis and primary breast cancer are simultaneously detected. Aurello et al^\[[@R3]\]^ have reported a case of gastric metastasis at 14 years after mastectomy for breast cancer. However, the median time from breast cancer to initial adrenal metastasis is 1 to 4 years.^\[[@R6],[@R7],[@R9],[@R27]\]^ In the present patient, the gastric and adrenal metastases occurred at 17 months after the operation of breast cancer. Overall survival of patients with gastric metastasis from breast cancer ranges from 24 to 58 months,^\[[@R4],[@R12],[@R25]\]^ and usually the median overall survival is 2 years since patients with gastric metastasis are prone to metastasis to other sites. The median overall survival of adrenal metastasis is longer compared with gastric metastasis,^\[[@R7],[@R9]\]^ and one-third of these patients, especially for those with surgical resection, can survive for more than 5 years.^\[[@R28]\]^

Our current case report has certain limitation. There was no outcome reported because of the time limitation. We expected to present more prognostic data to help diagnosis and treatment of this rare metastasis from breast cancer.

4. Conclusions
==============

Collectively, this was the first reported case of patient with concurrent adrenal and gastric metastases from IDC of the breast. For patients under this condition, we suggested that early recognition and necessary examinations, including gastroscopy and CT, would probably help diagnosis. Of course, pathological and IHC examinations could make accurate diagnosis. Selection of appropriate treatment options could benefit the survival of patients. Apparently, such recommendation was only drawn based on a rare case, and further clinical research is necessary.
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